Optimal conditions for heart cell cryopreservation for transplantation.
Cultured myocyte transplantation into an infarcted myocardium has been shown to improve contractile function. Cryopreservation of cultured muscle cells or heart tissue will be important for the technology to be practical. This study, using fetal cardiomyocytes, evaluated the optimal conditions for muscle cell cryopreservation. Study 1: Fetal rat cardiomyocytes were isolated and cultured. The freshly isolated and passage 1, 2, 3 and 4 cells were cryopreserved in a solution containing 70% IMDM, 20% FBS and 10% DMSO and stored in -196 degrees C for 1, 2, 4, 8, 12 and 24 weeks. The cells were thawed and cultured. Cell number and contractility were evaluated at 0, 2, 4, 6, 8 and 10 days of culture. Study 2: Rat myocardium was cryopreserved in sizes of 0.2, 2 and 6 mm3 for 1 week. The tissue was thawed and cells were isolated. Cell growth and contractility were evaluated. (1) Cardiomyocytes grew and contracted after cryopreservation. Storage time did not affect cell survival rate, beating cell numbers and beating rates. Increasing cell passage prior to cryopreservation decreased the percentage of beating cells. (2) Cells isolated from cryopreserved tissue grew in vitro and contracted normally. Cell yield decreased with increased cryopreserved tissue size. Fetal rat cardiomyocytes survived and functioned after in vitro cryopreservation. Viable cells can be isolated from cryopreserved myocardium and cultured. Cryopreservation of small pieces of myocardium is preferred for maximal cell yields.